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(54) SEMICONDUCTOR LASER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor laser which can 
realize a stable self- oscillation semiconductor laser device, wherein drive 
voltage can be lessened and a radiation angle in the horizontal direction in a 
far-field image pattern can be enlarged and the far-field image pattern can 
be shaped. 

SOLUTION: In an AIGalnP buried ridge-type semiconductor laser, wherein 
spaces on both sides a ridge stripe section 7 constituted of an upper layer of 
a p-type AIGalnP clad layer 4, a p-type GalnP intermediate layer 5, and a p- 
type GaAs contact layer 6 are filled with n-type GaAs current narrowing 
layers 8, tapered regions 7a of the length L1 are formed on both sides of the 
ridge stripe section 7 in the resonator length direction, with the total length 
2L1 of the tapered regions 7a being set at least 1/10 of the resonator length 
L The width W1 at both end faces in the resonator length direction of the 
ridge stripe section 7 and the central width W2 in the resonator length 
direction are so selected as to satisfy W1<W2, W1<5£im, W2<7/im. 
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jje»io>7-; Fmi&fflSMt* • 

±ssr§tt® ±<om 2 mm.mom 2 o 2 5 v f « ± %m 

u 

±IB*20*^-> FJB«:Stf6ftfc* h 5 -{ ^lUOHffil 

±ia* f -7 -y ^aw*«B«#iaiow«»K:±ia^aB# 

t»*I 2 ] US* h ^ <Y ^3B©±IB*fiSfi*lSl© 
W4BffitCfeW4iHtt5 /imferFt\ ±iB* F ^ -Y 

«©£H-©SS ttfttiSficD 1/10 fiLb-c** c i £ 

— !f "C* ^>Ci 4 T 1 IEtt<D*aK* u - 

If. 

[S»*3H4 ] ±IB* F 5 -Y ^W<DjBfflJ©aJ^CC*J^ S 
-biB3*2 ^ * FH4M5S* 1 1 0 0 nmfeLk8 0 0 nm 

If. 

[»3|015 J JJS*^l/-tfttA 1 Ga I n 

mw u - if r * * c <h £*s$t i -r i tan©** 
ttu-tf. 

« u - if *c * z> c £ % #m t r -5 i imso^mw 

[»3fcfl7 ) ±K¥iJW*U-1ftt I I -V I £ffc^«J 
ia«©¥W#U-1f. 

c»wa»8 ] ±ta*an*u-if»*Yfctts i i i - v 

t^**tt*R*»tt U - If ^ & £ C £ <!: "f £ 

«*B1E«©U— if. 

[0 0 0 1 ] 
[0 00 2 ] 

^^»i/-1f^^ntl^ B HI Ott. S£*<7) 

X F U- FSWDJ* F -5 -Y A 1 Ga I n P 



(2) 1 0 -7 5 0 1 1 

2 

[0 0 0 3 ] 13 1 QtCffclT COfif3fc£>X F U~ 

YM<DX F^^ftJSfc^trSA 1 G a J n P«G>S«> 
tfCC*$0>TW, n^GaAsS 
«1 0 1 -bee, nS2AlGaInP£3*FJB102. 
Ga I n PrSffill 0 3. pSA 1 Ga 1 n P^7? K 
JB104. pSSGa I nP4>lffl)Bl 0 5*jJrCKpSGa 

As3>^^hJgi o 6 3&sjrexa»sn-rc>s Q 

[0 004] pIA lGalnP^77F®10 4<D_L 
B», plGalnPfflI105W^plGaAs 
10 a>£>? FJS1 0 6«. — ^rfflCCgtfS* F U- h^CO 
'^^h^Y^ttiffTi. ff^l0 7IJ, pSA 
1 Ga I nP^^y FJB1 0 4©iJlSP, P^Galn 
pcplfflJBl 0 SfcitfpSfGa A s 3>*£ hit 1 0 6 

^ CCD* F U- Fffl©V -y^X h^>f 7*giSl 0 7C«t 

F ^ A rfU 1 0 7 <D*§W ' i?Zh?A ?m 1 0 

7©jS»«C*st-t*ili«:ST. C©V YvAy'iKl 
0 7 (DWIW©8lJ»ec IJnfGaAs ttift$fe*£J| 108«s 

[0 00 5] pSIGa A s FIB1 0 BteiCfn 

a A s «*j»s»Jl 1 0 8(0±6CW, WAft^T i / P 
t / A u IgcDJ: ^ ^ pfflj^ 1 0 9 *s»W 6hTU 
4. nSGaAsHR10 1©IiK(i, f^x.^ 

AuGe/N i/Au1Iffi<J;5fcn{|J1iffil 1 0 pWRtf 

[0 00 6] C<7>&*<7)A IGaln P^©a^?A^ U 
yt?S^3W*U-1fCC*5l»Ttt, 'J v F^y^l 
30 OKDmW 4 5 ymSKJaTi-rSCiecitlW*- 

FosSYt^iaetx*. ';?y^h9Y/»io 

7 ©WflW©SB^CC*j W S p S!A lGaInP^7^Fll 

ti, 'J-^XF7>f -7*515 1 0 7 ©WM©a^Hc4Bt*£ P 
lAlGaInP^7>;Fil0 d ' 4 I 0 0 

^SOOnmil/fciS^iSBfflJffSaiiSESf, 3 0 0-5 
O.Onmi O/cti^^H/SW^KM i f»Jtf «^<b <D 
tmtmtoSL* 5 0 0 n m^±i l/fe«^t»iJ»»iftS 

40 Lt£&. 

[0007] ±as©fie3tw>««wi*y ^^s*»ttu- 
if<D^«**^s*waasibfc«^«:tt. 

r (D»*w: J: ^ o s*JflW»flr«: J: «3 - F **BH t 

[0 00 8 ] S/c. ^B«f*»«Sa<t*J»3»ififfl<!:©* 
HftaiftSSliL/cW^ect*. &m&M-?Z>C t&ifttytl 

50 jf^aaectoiH^e- K^Ht;i^aJ)6ti**J, ^/S5r^ 
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Gain Pr£&/§ 1 0 3 fcfct* £#Jf£{giii©iJSW 0 ' CC 
J*^T#BHGiitf>«W©«W, " C©» 
'J * ^X h 5 J 1 0 7 ©WMoaiWCfctf&G 
a I n PfSfflB 1 0 3 #HG 

[0 0 0 9 ) 

imn&M&:LJ:')£TZmM) LftLftfth, ±.&<D 10 
U i>fflfl!)*aBf*U— tf-Ctt, ;X©J: 5&raH#*o 

h u - h v yxh7^io7 ©«aw 

'^5wmlg«KO^^ e c6^o COBS, P 
IGaA s hill 0 6 t E>fflJS@ 1 0 9 <h<Dn 

i&aJW**fc»* *3W»u-1f©IBaW£E<0±**5l 

[0 0 1 0 ] C©fi6*OS*ii*y * 20 

r % j&ftlFflfc (Far Field Pattern) 

h 7 -f^ap 1 0 7(D«W **<r 4^*^*4. 
l/fcrtJfc. C©»&, Gain Pi£14J§ 1 0 3tC*j#£ 

cn», coae*o««!>ii*y y^sa^ttu- 
*W«ffl[iUfc»^*C>a|-C*-7fc. *&. C©«£*© 

[ooi n c ©s£*©a»ii* y *^*»t*u-if 

-/ 1 0 7 ©Mfflto 4 p ggA 1 G a I n P 
^7-;Kil 0 40[)IWd') 

i|3H*«HJiT*>Si^9raJHAS*ofc. *fc. C©i£ 
^ Gal nPISftli 1 0 3 0«»««i36Hi;iii6« 



EfHW 1 0 -7 5 0 1 1 

4 

[0012] ofe#r>t, c<D§$9i<oE$tt** mofmE. 

[0013] 

[HH^rfBWT^/cdtx^^S] ±KBW*«l0ET-5rc«?> 
te, C(D«l8tt, » 1 $«S<3D» 1 © £ ^ * K»£, m 
1 cd 2 ^ ^ K JB±©r§14» £ . r£ffii±OS 2 2@m§2© 
IH2©?^ FJ1£*«U mZOPvy FIltCRtte 

Lr»jRS»»4wr i »«aa©*ttEtt*H*ia«&a 
4. 

[0014] c^aB^o-sesB^jstcfc^r. co^m 
■f*u— tf-«ea»assr*'3 , x h ^ ^ 7*«©psaij© 

8B»6C*jW*S2©^^^ KJB©J53«. 1 0 0-80 
Onm. »atctt, 3 0 0^S0 0nmt?*4 i 
[00 15] ±ifi©J:5«c««4ti*:c©»9i*cj:*i 

[0017] *SSB*|filtcKffi*i63&^bLr 
i»4©r. *S*u-if*effl#fefiSiLfci*. r£tt 

y U - If * Sa^SM £ L/tig^tt Jt-<r . 

4fe, cn;cj:o, ia««ffl¥aw*u— ?ft*s 

y F»©ff 3©M=Sffl©fl5H* 1 0 0-8 0 0 n 
m. JrHBtctt3 0 0-8 0 0 n m < T<5 C <h 

C©*3»»U-1f*ea«SffliTSii^©* 
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[0018] 

rBffi**«ott#6ttw*5. **** n*»iB©±ia 

5 A 1 Ga I n P V ^;fi*iK*l/-!f* 
[0 0 1 9 ] 19 l*Jj:CflH2K:iRTJ: OCC, C©A 1 G 

a I nP3R©a*ii*U ^^aa*»ftu-ifcctoi»r 

.tt, nlGaAsSSlit^ nSAIGalnP*^ 
vh'MZ. GaInPr£ttJ13. pSMGalnP^ 
^*FJB4, p|Ga I n P*BB»5*54:tf p£JGa A 

[0 02 0 ] pSAlGa InP^^-y K14 £>_h@ 
pSGaInP*Bi5feJ:^pSGaAs3>if 

^MB6ti, — -fifatcmv&v vis* b^jy'mtKzm 

•T^o 7tt, C*l6<Z>pfiA 1 Ga 1 n P*-*? KJH4 
©JJSffl5, piGaInP«15fc^^P^GaAs 

Ga AsS8ea^A8^a2M&s cntc^o-c®^ 

[0 02 1 ] «; h^-r7'9J7C[>«±»<3r)paiGa 
As ^ HJB6*$J:iynS!GaA s SSfcft^JI 8 <£> 
JbiCtt, WiL«T i /P t/Au«S©«t5ttpflfJ»BS 
9/>W6ntl^ e —7?, nIGaAsiilO[)SI 
fctt. ^«AuGe/N i/Au««<DJ:5ttn|H« 

[0 02 2] C<DA 1 Ga I n PSS<D*#i&#y y^S! 

a^UC^. */c. CCD'J h?J7Sim*> 
«7b4W«. C<0*#3\ «; h^-f 7*SP7 0!>* 

©^-^-««7a<7)^9t<OfiS2L, tt, ft&ggL 
©10#©1J£UL fft;b*>, 2U ^L/10ift5 

[0 0 2 3 ] *fc % W, tt, 'J^XF7^( ^SISJCDS 



(4) WHS 3 ? 1 0 -7 5 0 1 1 

6 

CO'J F^ ^SfJ7©lS»CC*5WSi|a4}gT. CC 

ia, W, <W, . jfeo, W t £5 Mm, *p^, w, S7 

[0 0 2 4] cc-c, c©a»ii#y ^^s**flcu- 

= 400/im, U h5A 7**57 <D^-/<-««7 

a©g£U =100//m, y h ^ A ?*SP7 ©X 

10 hu- h««7 bOfiSL, = 2 0 6 urn, 'Jr^(^ 
^ y» 7 (OftJ8»fi^<OMttW«C^W 6(|W» = 4 
Mm, y h^^^»7©««H»*iai©**»«: 

[002 5] ±jfiOcfc^cc«/asnyt, c©«#>&^y 
trtcfc^rti. y ^x h^>r^P7 

feTF (C©*§£\ 4/zm) i-T*C<!:«:J:«3f»*- K© 

[002 6] $/c, C ©*!«>&* y y J*3S¥i»# [✓-!/' 
20 KlfcUTti. y h-5-r^SB7©fl«W<DWd«C*jW 
SpiA I G a I nP^7'> FJB4©flt3 dtClSDT* 

7 ©iffi(M©fflJ»(C*m ^DlAlGalnP^77h'I 
4 ©/32 d£rl 00-30 0nmi Ofca-&ttlt/B#r* 
SKftSL 3 0 0-8 0 0nmil^J^lS$iS 
ai^JS*^iO*IBWW«S!, 8 0 0 nmJ£LL£L 
fca^tt«»»^d:ttS. HS^zSieaif»i?^S*« 

30 ^31SiiSCi3&s*D6<l"C0*S-. Ufc^i^t, CCDS 

7 ©WffJOffl^ecfcW 5piAlGaInPi?7-;Kl 
4OJlSd*^ft3-tiac£CcJ:0, HiB*r*a»iftSS* 

40 -r. 

[oo27] ^f, c©a«>ji*'; ^^a*sw*u— tf 

ciA^^ns 0 *i»i»ia[sa<kLfea^6c«. -&\ 
yT©»w«cj:^"cai;4*l»»W*c«t-9-c» j e- 

3ic^-TJ:^tC. Ga I n PrSttH3 «C*5^-6*J»«« 

so [0028] i6H«*asiftgai*i»ai«aaicE>* 
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Dfc**<Cc£. C©»£, H4frc^TJ: 
^, Ga I n PrSttlB3*C*j^SM»««©MW e CC 
»lxT36BBOii«MW«©«Wr ^A»<tt5. ceo* 

Gal nPf^lB3*©«»««©^«<W6BBi;ji 
A««^^£8^^ffnftjR««l lift*. W 
»©nIfi!RlKiR«ia 1 1KWJM"*8WH*. H2*, £ 10 

a. y 7^ h^-f^»7<of--^^««7 aosp#r 

t©«fc5fc»£. nJttffi«Cl1IR«l lWtWfiWKff 

[o 02 9] iacDi^fcflidssnft:. "c0>a*ia#y 

< Ltp^Ga A s n>*£ h®6 <h pWi9 ±<D^ 

ffi»«EE0>ffi«3W?Itt 4 ft *. 

[0 0 3 0] Sfc. y h^-f :/SB7<Z>f— 

i$7 a©«ffifflg»*Cc«fc»K WWBffiCctett* u— !f 30 

5 fca£>Cc, 'Jr^h7>f 7*gp 7 OSSgSfSjOM 
iS^comgW, cn*c#o» 

7 a<D«BIBBS»*Cc«fcD 5 Fffiift*cifi-^< ) , 
C<Dtc&>. U--tfj6CDi*tR»«^*»«K:|»iE3ti5<b 

[0 0 3 2] Ifc C©aaMi*y tf 50 



1 0 -75 0 1 1 
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7 a(D«2»tCitjfeL/caJ5^©Ga I nPgttfl3*«l 

#y y^SS*»f*U-1f(Da^OJ:5fc/ GalnPft 
ffiS 1 0 3«tcfcW4*^««ccj^-5*Bli;ia;«)«[« 

<Dar^oai±rc»/SL^K£ttni«w»iRW«i i i oc 

CttCCfcS, y h^-r^8U7©Plffl!l© 
SB^tcbWSpSSA lGalnP^^ F»4©W3d 
<DKFgfflOHH^3 0 0^-80 0 nmiW < 

[0 03 3] Utcifi^X* C<DT-'-<-M<DAb7<{y~ 

«w*»-r4 a 1 g a i n pjR©a*i&# y ? ^s** 
mm momtte £ w& j a x\ z> c t &v # * <d 

[0 0 34] CO»W©»2(D|8»JR.«tC^^-C 

i G a A s «GD««>j&# y vZsm¥m#U-*f%mtWi 

[ 0 0 3 5 ] H5CG73*-r«fc3tC, C£DA1 GaAs^© 

fcn3SGaAs^QJ:5*^f^«JbCt. nMAl 
».jGa,, 5 As^77 FI2 L A 1 „ . lt G a c . A 
sr£t£@2 2, pIA l 0 .sGa B .j As ^77 F12 
3fc^ P MGaAs h/§2 4*«J8»M»3*t 

tTli*. pSAU. s Ga } , As^^y K123©± 
Jia5fcJ:C>'p^GaA sn>^^ HJ12 4W. -#falc 
»J7^h7>f 6. M2 5 p 

IA1 9 , Gao.s As^^v K1230±ffl»i5j:^ 
pSGaAs^>^^ hB2 4tcJ;01llJ5SSii5'; 

mit l3 1feJ:^H2CC7nU/£i»ia^l*l!^ll8tcj:^ 

a^iA^ u v ^sa^atk u— y 6c*sc-t ^'i^xh7>/ 

7W7iRI«(C. ^»fi*fi»©IWfiBB«C^--^^-«« 

*Wbri»5. C<OV b^J-fSiZ 5<DffiM<D%$ 

^*C6i, nSSGaA s Wfc*s»JB2 6 3^S«sbi&*JM, C 

USSJBfflCC «fc*i«. A 1 G a A s ^OJl^ii^ V i>S 

[0 03 6 ] ■XlC Cl<75#fe9BCDSl30[>ia6JB«ecoL*r 
ttlB-rs. H6 6i. c<0«9!c[)ffl3©*lfiJBffl«:j:4 I 
I - V I JR{k^ig9*«tt:jfioa«&ii* y ^ ^M^^ft U 

u-wi^BfflDi&ab^f o (sch) «a**-rs. 
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[0 03 7 ] HOfeJcCJ^HTCCTfiT^^fC. COO I I - 
V I V y 2^5a¥*f*U-1f Ct*a> 

Ttt. H^*l8l/fcnaGaA sSftOi^ftlKLL 
CC, nSZnMff SSe^v K»3 K nSZnSS 
e3fe#-( KI13 2, ZnCdSe#Pl33aiZnS 

s e mmm 3 3b t ^e.* 

33, plZnSSe^VFIi3 4W^pIZnM 
gSSeJ^jf KS3 5#mXfSJ§;*tlTl>& 0 pSZ 
nMgSSe^7y F135 <B±»SBH:— ^fflfcEtf* 
•J-;^F7^W^m ^36liplZnM 
gSSe^7-> FJB3 5<DJJlSlcJ:«3l»lSSShSy v 

fix. 0 1 <fc tf0 2 cc* U A:* l ©H«»«k: j: 

c £D y ^ h ^ 3 e omw^sp^ 

na^fifi^yav (Si) 3 7#« 

c©*3<DSeMBBffl«:J:titt, I I-Vl«sffr&«5 

[0 0 3 8 ] ;XtC. CCD»!B©»4<Diltt^MCtOUT 

SMUT*. H8tt, c©*W©af40lttSJI5JI«:j;afi 

fb»»i i i -v»i:^**»**©*ftii*y ^t?a 
#*c*<0£^fcot>riRT. 0 9cc 

[0 0 3 9 J H8fcitfia9«C>S-r4:^tc. COSWbtt 

2M I I -v|^b^4^fl«<DS«M^y *$>a*3* 

^fcSfi-tfC. nSAIGaN^^v K14 1, nMG 
aN0-f FJB4 2, Ga I nN#Fl4 3 a <h G a N 
^SJ14 3 b ijfe6*4*M^F*»©iS14»4 
3, pgGaN*#Y K144*sJ:»pS!A 1 GaNd? 
^ y K»4 5 *VCI>£. p^AlGaN^ 

^ KH 4 5 tD HIBfflte— ^IftCCS^ & »J *y ^F7>f 
7*fl5tt**tr&o lf#4 6«pSA IGaN^7-;Fl 
4 5©±»»tc±0*liS3*a*y ^SB*** 
T. CO'j7^h7-f7'aJ4BH flMLtf. 0 

¥mfc v - if ftcfc w * y y ^ h ^ ^ ^aq 7 <b ig«tc , 
^M*r^6w^cc^w^--««*wrs. coy 

yn> (S i) «*»*)B4 7*sa«)iiSn. ChteJ; 
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[0040] «±c©*^co3Qfi}i5S8«:ocirAi*95«: 
t<Drtttt < , c©»K©a*wjHa«csrj < &aco^ 
a, ttfsk «fitt<*ftt»< ssrwitcryr, entree 

io ffltof—^-««7osstt, sc^aft^r^rfej; 

lr». £/c, CO'; v^Xh^-f rW7cO««»fi*leI<0 
tftfe£P<DX h h««7 bOfiSL, £o iir, y 
h ^«7 *ft«»»*|fil©S«ia»Cr>^-^- 

[004 1] 

a»«©«sjB*iasci*tr#4<fc<tfc{c, 
[01 ] cto^momKomism^aA i Ga i 

CH2] C 1 <DnmmttJ:2>A 1 Ga I 

n P *©S«>i£# y * i^S^SW* U— y*^-r^fflB|T 
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[H3] C^W»1 (0IB»^3B«:J:5A 1 Ga I 
nP y v^s*aw*u-ifoifcffi*gi^r 

[04] ca?»W<D»lcM**»««:J:5A 1 Ga I 
n P y * S^St*a»*U-1f(Dttfp*ttl8r 

[05 ] C(0»«©»2<D3BWJB«CCJ:SA 1 G a A 
40 [06] C©ffel9C0»3<7)*JfiBfflCcJ:* I I - V I 
[H7] CO«KO»3<D3l«l»j|RfCjtS I I - V I 

js<b-&**3M**©a*i&* y vs?a!^f*u-iffi[)x 

[0 8 ] CO*W©fB4©3IJS»ffl«cj:5ffiti»3g [ 

i j -v«?^«j¥*#^©a«&j^y y^sa*3m*u 

-if^TR-rWrffiBI-C*^. 

[09 ] C©*?8©*4©»S6}|5BCcJ:S2{bift* I 

so i i - v i »5<b^4»*awt*©aawi^y ^a^aw* 



a £8096 1598^ 'ON/6 5 : 0 I : IX £0 .0 1 9 (3HX) 



NVWH31S3M ONOH1SWHV WOHJ 



(7) 



WWW 1 0 -7 5 0 1 1 



11 

tfox^^^-^o Far**. 

IB 1 0 ] ft£*<DA IGaIn P&cDS*i£# 'J ? 
SS¥«tt U - If *^T«aHt? * 5. 
[Oil] V&£<DA I G a I n P^OSUMi* 'J v 

1 • 



12 
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